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Summary. The text includes theorems concerning properties of subsets, and some
operations on sets. The functions yielding improper subsets of a set, i.e. the empty set and
the set itself are introduced. Functions and predicates introduced for sets are redefined. Some
theorems about enumerated sets are proved.

MML Identifier: SUBSET_1.

WWW: http://mizar.orqg/JFM/Voll/subset_1.html

The articles([3],[[2], and [1] provide the notation and terminology for this paper.
In this papelE, X, X, y are sets.
Let X be a set. Observe that 2s non empty.
Let us consider. Note that{x} is non empty. Let us considgr Note that{x,y} is non empty.
Let us consideX. Element ofX is defined as follows:

(Def. 2ff(i) It € X if X is non empty,
(i) itis empty, otherwise.
Let us consideKX. A subset oX is an element of 2.
Let X be a non empty set. Observe that there exists a subXetvbich is non empty.
Let X3, X2 be non empty sets. Observe that, X» ] is non empty.
Let X3, X2, X3 be non empty sets. One can verify thad, Xz, X3 is non empty.
Let X3, X2, X3, X4 be non empty sets. Observe that;, Xz, X3, X4 ] is non empty.
Let D be a non empty set and [¥tbe a non empty subset Bf We see that the element Xfis
an element ob.

Let us consideE. One can check that there exists a subsé&t which is empty.
Let us consideE. The functor@g yielding an empty subset & is defined by:

(Def. 3) 0z =0.
The functorQg yields a subset dE and is defined by:
(Def. 4) Qg =E.
Next we state the proposition

(4P| 0is a subset oK.

In the sequek, B, C are subsets dt.
Next we state three propositions:

1 The definition (Def. 1) has been removed.
2 The propositions (1)—(3) have been removed.
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(7ﬂ If for every elemenk of E such thax € A holdsx € B, thenA C B.
(8) Iffor every elemenk of E holdsx € Aiff x € B, thenA=B.
(10@ If A+ 0, then there exists an elementf E such thak € A.
Let us consideE, A. The functorA° yielding a subset of is defined by:
(Def.5) A°=E\A

Let us notice that the functd is involutive. Let us consideB. ThenAUB is a subset oE. Then
ANBis a subset oE. ThenA\ Bis a subset oE. ThenA-B is a subset oE.
We now state a number of propositions:

(15E] If for every elemenk of E holdsx € Aiff xe Borx e C, thenA=BUC.
(16) If for every elemenx of E holdsx € Aiff x € Bandx € C, thenA=BNC.
(17) If for every element of E holdsx € Aiff x € Bandx ¢ C, thenA=B\C.
(18) If for every element of E holdsx € Aiff x e Biff x ¢ C, thenA=B=C.
1f] o = (Qe)".

(22) Qe = (0e)°

(25§] AUAC = Q.

(26) A missesAC.

(28F AUQE = Qe.

(29) (AUB)®=A°NEC.

(30) (ANB)®=A°UBE.

(31) ACBiff BSC AC.

(32) A\B=AnNB°.

(33) (A\B)°=A°UB.

(34) (A-B)°=ANBUA°NB.

(35) If AC B, thenB C AC.

(36) If A°C B, thenB® C A

(38f] AcAciff A=0g.

(39) A°C Aiff A= Qe.

(40) If X C AandX C A®, thenX = 0.

(41) (AUB)®C AC.

(42) A°C (ANB)C.

(43) AmissesBiff AC BC.

3 The propositions (5) and (6) have been removed.

4 The proposition (9) has been removed.

5 The propositions (11)—(14) have been removed.

6 The propositions (19) and (20) have been removed.
7 The propositions (23) and (24) have been removed.
8 The proposition (27) has been removed.

9 The proposition (37) has been removed.
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(44) AmissesBCiff ACB.

(46f9 If AmissesB andA° missesB®, thenA = B°.

(47) If AC BandC missesB, thenA C C°.

(48) If for every elemena of A holdsa € B, thenA C B.

(49) If for every element of E holdsx € A, thenE = A.

(50) If E # 0, then for everyB and for every elementof E such thak ¢ B holdsx € B.
(51) For allA, B such that for every elemeRrtof E holdsx € Aiff x ¢ B holdsA = B°.
(52) For allA, B such that for every elemenrtof E holdsx ¢ Aiff x € B holdsA = B°.
(53) For allA, B such that for every elemenrtof E holdsx € Aiff x ¢ B holdsA = B°.
(54) Ifxe A% thenx¢ A.

In the sequeky, X2, X3, X4, X5, X, X7, Xg are elements oX.
One can prove the following propositions:

(55) If X+#0,then{x;} is a subset oK.

(56) If X # 0, then{xy,x2} is a subset oK.

(57) If X+#0, then{xy,x2,X3} is a subset oK.

(58) If X #0, then{xq,x2,X3,X} is a subset oK.

(59) If X #0, then{xq,x2,X3,%4,%s5} iS @ subset oK.

(60) If X #£ 0, then{xy,x2,X3,Xs,Xs5,X%s} iS @ subset oK.

(61) If X #£0, then{xy,x2,X3,Xs, X5, X, X7} IS @ subset oK.
(62) If X #£0, then{xy,x2,X3,X4, X5, X, X7,Xg} IS a subset oK.
(63) Ifxe X, then{x} is a subset oK.

In this article we present several logical schemes. The sciserset Exleals with a sefl and
a unary predicat®, and states that:
There exists a subs¥tof 4 such that for every holdsx € X iff x € 4 andP|[x]
for all values of the parameters.
The schem&ubset Egleals with a sefl and a unary predicatg, and states that:
Let X1, Xz be subsets off. Suppose for every elemenbf 4 holdsy € X; iff P[y]
and for every elementof 4 holdsy € X, iff P[y]. ThenX; = Xz
for all values of the parameters.
Let X,Y be non empty sets. Let us note that the predigatd@sse is irreflexive. We introduce
X meetsY as an antonym ok missesy.
Let She a set. Let us assume tlantradictior]

(Def. 6) choosES) is an element of.

10 The proposition (45) has been removed.
11 This definition is absolutely permissive, i.e. we assunoemtradiction but we are interested only in
the type of the functor ‘choose’.
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